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(54) PHOTOSENSITIVE ELECTROCONDUCTIVE PASTE AND PRODUCTION OF 
ELECTRODE 



(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a photosensitive electroconductive paste high in 
precision, suitably useful as an electrode for a large-size plasma display panel, by blending a 
glass frit containing a specific amount of Bi203 with electroconductive powder and a 
photosensitive organic component. 

SOLUTION: This photosensitive electroconductive paste comprises a glass frit containing 
10-80wt.% expressed in terms of oxide of B203, electroconductive powder and a 
photosensitive organic component. The glass frit has -80wt.% of a composition composed of 
30-70wt.% of expressed in terms of oxide of Bi203, 3-30wt.% of Si02, 2-25wt.% of B203 and 
2-20wt% of ZnO. The electroconductive powder contains at least one selected from the 
group consisting of Ag, Au, Pd, Ni, Cu, Al and PL The photosensitive organic component 
contains a photosensitive polymer or an oligomer, a photosensitive monomer and a 
photopolymerization initiator. 
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H, N : NC,.H, OH=262. 31) ^/W* 
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Vy Y (O i 1 Violet, C„H„N S =3 7 
9. 4 6). XO-OB (Oil Ye 1 1 o 

w OB, CH, C, H, N:NC„H ( NH, =2 6 
1.. 3 3) &£T&3. 
[0 0 5 2] ^>l/^x>>^^tbTtt, 
JPD-5 0 (C„H,,0, =2 4 6. 2 2. 2, 2". 
4, 4 ' -f h7/W h'D^y^> , ;7x;» , ^ 
ft-Jl/MS4 0 (CmH„0.. S = 3 0 8> 2-tK 
D^^-4-^ h^5^>\/:7:r./>5-;Ul/'7:*-> 
, W , att-;i.DS4 9 (C,,H,,0,,S, Nat = 10 
47 8, 2, 2-vkKn4 : i'-4, 4 ' -V* b^ris 
^>>/7x;>-5, 5 " -*?7*)V7*>tttf-bV<7 
20 2 5 0~5 2 0nmT'MT5Ct 

10 0 5 3] «fti£!K3&R)©%Ai*tt. 0. Oli^l 

a*Xtf«if*LV». iOif*b<«0. 0 1^5 0. 3 

lt%T$o. toao. 02~o. iu 

0. 0 lfi*X5fe*Ttt*iH3B*b«te<. ^ 

^— >©«ft^»*^xy5?»©#— ;i'S&<?"a**a t 

4>£n. ■ l MS tJI^MSl»iR»*3»«**< St 20 

^ - >»J*)&*"C 2 \Z < Ir*. 

[0 0 5 4] &^MftSJ©as«ffi©0£UV>-#J£ 
«fc o T#*ttt»*©fl * ©t&*5E® * fc**Mft» 

[0055] ^wk^t. »*u^«ye«©iRiMa 30 

<&£M£4&H : 3 5 0-4 50 nm) ©ftHtf&S. 

«&£*©*«■««. »3tto«JBi?W3ean*'boTr. % 

5. 

[0 0 5 6] #S£9J"r. «3tltttTE<OJ:5»C5g«*n 
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[0 0 5 7] **!H3t03tlS«* I r , ( I r 

ytrnzmfe-Tzttuz, ntjmvm\z.&t6VT3t>*#&£ 

m Utm© B a S Oj SttttfcfclR 0 ttttTEItK: «fcS 

tm\z \tt\stzyt<Dxm.mz 1 , wpucafc-p^ft, ® 

mi (I - I o) TStoStu ©ftgliTIE© (l) SC 
"«fc5fc:5£«3n*. ±ETft5a«©¥tttt, W/cnf 

[ftl] 

(I-lo) 



-log 



(1) 



1. *^»!R3©W*»JniUfct95|5Syi^^tR-CSfi[a2 0 
mm. J*&4mm©1H'XK:i$£!t'S. 

2 . Jfcfc #«gH-£ffl V»T«4WR©Kttttfsi-© Jfc 0 
»PKU»*©J«a#:*«tO#»T, K«3tlCJ:*!ft3tie 
£afcftfcH2 0 0~6 5 0 nmT»jrr«fcBl©«k3 

fty77#ft5n*. menu (i) ^©K^fiTf, ism 

3. *;aiT«I35 0~450nmO«i^l On 
mtt©l OEWKlfl-tt. "ttliFncKWIft©®**** 

[0 0 5 8] «Att. 

3 5 0nmC0t€OK»0. 7 5 

3 6 0nmOtfOM5 0. 8 0 

3 7 0nmOttOSy£S*0. 8 5 



3 5 0~S 6 0 nmOffiaCD = - 



4 4 0nmOi^©t3tg*0. 6 0 
4 5 0nm©i€©K)£I^0. 55tLT. 
3 5 0~3 6 0 nm©gB#©®*g£(0 tl. 
fc-ffc(l) ttTE©«fc3Kil-Jf3na. 
[0 0 5 9] 
[ft 2] 
6 + 0. 8 0> x 1 0 



= 7. 75 



[ft 3] 
(0. 8 0 + 0. 8 5) X I 0 
3 6 0~a 7 0 nmOffiS(2) = =8. 2 5 



[0 0 6 0] 1 0KW©BS?R©W»aSttTC©«t-5IC 50 S = (l) +(2) +(3) + • • • 
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±.wi(Dwm s zwym t ttsi b it. 

[0 0 6 1] *5BWT±CO«3tt«0«»tt«Dff* Hr» 
ftlStt. 3 0~7 0T*0, $SC#iHrJ|gffltt3 5 

IC ± o T&&.£ *lT*«3tffl* Wt-T -5 <k "5 fcfc 
7 0 £S*5ijfc#*#K©©TffK:aT*WC#*tt 

f&^fcRjRSftTb*'^. T»©»#Bts-wt*»ajab 

[0 0 6 2] *5EWK:*^T3tf5^7Uy 
tlSCaO, BaO, Fe, O, , K, O, N a, OU 

e nam**. imfc*tmft&Mmm t. £js tt^- 

X h*«lBWfHTy;Wt U 9 ^-X h <h bTEPSfl 

cntt-f*>3B*Kjsu:«fca 

®SQ=Sb, S!3ttt**^-XhSSsEfl:S-arS. -to J: 

■5 a««fl:?a t LTtt; hj 7 i/-;nt€rffcias»s b < 
'J 7 !/-;fc&«*3»R:flug-r*. 

[0 0 6 3] *««fcfcV>T«y8£nS'<>'/MJ7V 

-;n:,t5i/7X7U7 b*&*©Sffi&3te;fc©«i:-5u: 

bXfTP<k»*bl>. Ttetotf!?*?*) y HCttbT 
0fte'o«o^>!/ K 'J yy-^tiHR/^'. S&x^ 1 

X^Jl/7J|/3-;i/. *^)V7 )\>?-)VtLE<D^mm 
5l£»tt*lC3~2 4BS|B«fltrs. 5tt&. ffit< 

U2 0-3 o-cTTaanaftbTsaESfRffes-frThu 

71/— yWeaSffpfeft, 5 0 ~ 8 0 *CT 5 ~ 1 2B3f 

w. *s«atbTt»**^«rs. 

[0 0 6 4] #»WK*V»T*^an**£{fcJW©:tf 7 

77V7hi:»i-5a^tto. 2~4aa%^»*b 

<, $&t;0. 4-31iXT*5itA , «kDff*b 
0. 2MX5lurett**ElS£R±TS©fc3&« 

a% i». St 4 fig% £8*. -s i £j£{t3W©sa** < & 

^-tfBKtfcfl. *ft»c5fttt#fiTr«. . 

[0 0 6 5] Sfc±ia(^^T#m^-7. hflcl&g^ 

#t at**'*-* KoyjKtsrffiis-r 



8) 4#ii¥9- 1 4 2 8 7 8 

H 

sec, ^f777'jyho«^tt, ^ 

»*+»BNsT«ty;Ht3&«IWihT#*c!)T#Sbv>. 

[0 0 6 6] *%BJ(c43V^T, ^7A7U7hlCMT 

a. a3W4»tt*«Si*S&£©3&jR#a&o-, -eoDfg 

a. *©«fc3fcSfee8»]£bTCu. Cr, Mo. Al 
W4N i &£©£JR:BJ;tf/*;fctt&JMMl:ttattt 

tbTfffflr«©-c»ip<»©att^3in**j±< % 3 a 
i%aTT«b^, 3tt%&&*s&8WK©tt$u&&t 

[0 0 6 7] mam. mmzft±.-zi£zrz®\zmmt£ 

n<&. )|^j0ft#«tbTH 2, 3 -t*X (4-3? 
20 If^7Sy ^>1f;P) ->^D^>^y>, 2, 6-f 

t. (4-y^fji/7$y^>-tfji/) v^n^-tf-y x 

2, 6 -fX (4-:x*3\>l/7S/^>+JMl') -4-* 
^US/^n^-y-/ >, St7-irh>. 4, 4-£X 

(yiws;) ^>';7i;x 4, 4-t*x (5? 

^WSy) #;Pn>, 4, 4-t'X (-7xf^75 

y/>, p-y^^jsyoy'jfw >yy >. 
2- (p-i?^7 1 ;i/7s/7injn:=u» 

h^7V-Jk 1. 3-t*X (4-^^75y^> 
30 1f;P) 7-feh>, 1, 3-AMxjHfX (4-v>X 

s / *>-*f)\,) 7-th>. 3, 3-*;^-;i— 
fx (7 - vxwsy i7v«j ». „ n-7jlxji.- 
N - X^JUX^ y —)VT 5 >. n-7ix;h^/- Jl/ 
75>. N-KU;byI^/-;P7 5>, N-^ai-JU 
X^y-JU7$>. y^^75/$SfS<V7S 
;K yI^75y^ISK-fV75;k 3 -7i'^ 
-5-^>y-fJ^*5 l h5 , /-Jl', 1-7X-A- 5 

-x k*->7jju*x^^ h ^y-j^t'^tf 
40 &*s, jea5ja©«t'ict43ta^Bii6?atbT 

[0 0 6 8] *JgESH£*56g!©»«^-^ McSUHir* 
-t©»J0*tt«3tttWaWi3i-K:»bTa*O. 1 

~3 01t%> iOffSKttO. 2~2 0li%TS 

[0 0 6 9] *%M©^®^-X Mc*Jl»Tff?¥l^©J» 
50 v>„ »fi^SI±?W©HflEWa:«ibTt4. th'D + y 
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P- t -7f;Wf3- N-7xXJk*-:77MU7S 
>. 2, 6-y-t-^-p-^f^7x/-;K 

+ a#. 0. l~5fiS%, <kO#£L<H. 

0. 2~3«S%T-*^o ^S^±SI«4^/>^« 

[0 0 7 0] WaBWiLTtt. W^Ltt^f^^l^- 
h (DBP) . 'J^tfJ-y^y ^ I/— h (DOP) , #U 

C0 0 7 1] *&*56W<DJ»«^-^ hfcttfiSSaffcis 

&mm-C%2>. »fl:l»jBaoJM*tW*:«i:UT2. 6- 

7XV-JK 2, 6-5?- t -4-3L^)iy^J-)V. 

, 2, 2-*5 1 l'>- k'X- <4-X3=- 20 
)l>-6- t - f^Jlyji/— )l) , 4, 4 -t'X- (3 
->3\>]/-6- t , 1, 1, 3- 
MJX- (2-*?\H,-6- t-^Jl^xy-JW . 

1, 1. 3-HJX- (2-*3Ml/-4-k h*D*->- 
t-7"»7xz;W r^>. k'X [3, 3-fc'X- 
(4-tHD^->-3-t-^Jl/7xXJP) 

ZTzsyn ^'Jn-juxx^k •J^i??' 
nW-h, h'J:7xxjP*xx?"r httdiftmvf 

aattti»tt^-xh*ir» 0. 0i~5fifi%. «ko» so 

&W*X««W07^ U JI/**PI*6(*:©*ft*l»<% 

[0 0 7 2] *»W<0«f£tt**^-X MTtt. i&&© 

^JUrav^y. ^JUrnvJl/^. *?\H>x^;i/$rh- 

-fV ^^1/7^3— -f vynkJl/7JU 40 

[0 0 7 3] ^Tt&g^-X h<©#*LnfclS«[l!* 

(a) ««ttt»^ ; (a) . (b) . (c) <D 
ftC*tLT8 4-9 4fiS% 

(b) S7ttt#'J-7-tS3tttt/v- ; (a) . 

(b) . (c) ©SHCttLT 1 5-3ffig% 50 



&B1¥9 - 1 4 2 8 7 8 
16 

(c) #777«Jyh : (a) . (b) , ( C ) CD 

(d) >%&&mm ; '(b) MU5~2oit 
% 

(e) KftttKftSI ; (a) CJJbTO. 0 1- 

[0 0 7 4] ts&\z&a\zj^cxiHM-tt^m, #m 

3*n-7^«ga«TWlc4HftL, ^-X h 

[0075] ^-x hojfes«^«i4i»*. ^mrnmis 

^■JCtoTjgHiiS^tl^^, -^-<D^ffifi2 0 0 0 — 2 

0 7?c p S (±>^-^x) t<&5. 0yA«^r^xs 

77"U^Tl~2|5!i$LTl*10~2 0 
tfm^tlSCIt 37J-2 07Jc p s?iiif*bVi. 
[0 0 7 6] &fc#56W©«atl!MWt^— X h^ffl^T 
P D P ©««^^->ftift»j«r-B3Mfelc-3HTKW 

xs«±{cii^Xi7U->w6>J^-cm^$n^o ep$i 

<j-><D«K WJxX^Jl/*fcttX^r>^ 
XS1) . >yi-x33j:tf3g77, ^-X 

*. ^eJCffS LViff*iC7)®ffltt8^-2 O^m-C^-5. 

/Mftffiinf^3 0 Mm/ 3 0 MmOT<E>iiS*f*ffl&/1;$' — > 
* X y =y «J tl**± < Ml*©* ^ - e> tl!i < ft 

[0 0 7 7] ft43. !g7ttt^m^-Xh^*f7XS«± 

(cS^O^BJaBlSfi 1 ^ tin. SBMStSt LTtt-> 

trxjwhu^ h=^->->7>. t'xjuh«jxh=^->->7 

>. MJX- (2-^ h*->ih*-» fx;t,->7>, 
(2-7 5/X5 1 Jl/) 7Sy7"DejPh'J/^->">7. 



( 

&7^>, m&7)l$.-y^ WfcSvJlOX^Aft^T 

&0y;U;fx5^>^ij3-;i^y y^x-x;k 

U-^'Ja-Jl^yx^Jl-X— ?\U/, *t^7)Io — 

)k x3Mi/7)lo-;i/, yu\Z)VT)izi--)\,, :t*3\>U7 
;m— ;i/&£TO. i~5 x<9»itK:*«?Ufcfe©*ffl 

— L-fc&K: 8 0 ~ 1 4 0 *CT 10-60 ^-DQ«£jft 

[0 0 7 8] JfclCC©«k3*aE3ttt*«^-^ h£g« 
±fcflMfUfcat*7 0~1 2 0*CT2 0-6 Oft^U 

JStt3fc«£ LTtt, fgft&L VP*. X«ttf3&«*tf6 

:A 8MMr&£a**WBTS*. £ttS©i&:a»T'biBiffEE 
5-lOOmW/cm' <7)tti7J©@^E*$g 
[0 0 7 9] 5fcK«fc*£ffiV»TWE«3fcK:J:-3T«ft: 

3&&«7JW*y *»7JI/*U 
HOTffSUtJ. W*Tr;U*y L-Ttt. 
v J JU7> ; Ex^At Hn^r-tH" H. ^r/X* y-;P7S 

>, i^x^y— ji/7s>&£^»f6na. 7\>k&y* 

^©iSSttlf 0. 0 5-511%. J;0JfSU<fi 

o. i-2«xt»5. u aie^firffntf* 

[0 0 8 0] M^waffBUfeS^+Ttt 

at*. a53tttw«SBjL»T**at3ttt*yv-. satis 

*>'^-fc£toEJfc^$M3«fctf/'W>*'-. ataxia 

KIMt. »3S£*l*. SS&#£UT5 0 0-6 0 0"C 
<k0»iU<H 5 2 0 — 5 8 OtTl Sft~~ 1 B#P B 1SS 
fi£U *7X3l«J:lCtt##W*^t3S«»*Hr». 5 0 
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[0 0 8 1] 2tc%WO!S7ttt^«^-7.h<Dli-&, ^ 

[0082] *5tw<Dfg;yt&®.m^-xh&m^Tmm 

10 #5~3 0flmfc*UT*#©^MMBrt*3 0tfm, * 
[0 0 8 3] 

*. «TK«TA~K©#*^£tfa~g©«ttt« 

[0 0 8 4] TfSOHJgWciS^T. Sgte#l;:®fS& 
VMS 0 -r^TfiM%TS^-To 

[0 0 8 5] A. igmtfelia* 
20 <DAg»* ^W3. 7 Mm, ItSE 

®W 0 . 4 8 m' / g 

@Ag^;¥Mttt. W8H^4. 5 5/tm. it 
*®Sc0. 5 5m 1 /g 

OAgJft*; *t#, Sfr£s£9 5<®|&%, ¥^&^@2. 
2 urn, Jt£ttf«0. 2 6m 1 /g 
® 9 5 % A g - 5 % P d*&* ; ap^tt^S 
3. 3 Mm. Jt&SffitO. 8 2m' /g 
ttflMMftt. V— !fSa^##*J£M (HOR I BA 
LA- 7 0 0) -caitLfc. 
30 [0 0 8 6] B. ^tt^'Jv- (UTF. ^'JV-tBS 

4 0X©*^$Mj;WR (MA A) . 3 0%O^fJM^ 
f'JI^-h (MMA) :fc<t:tf3 0K©*^> (St) 
ifoS;te«#fi-&#.KLMAA«C*tL-T0. 4§lOif'Jy 

y^^uw-b (gma) s(*mRiss-efc#<j-r 

C. S&fctfrEy-v- (KTt/^-tK-T) 
h 'J *^o— ;i^n/*> h 'J 7? «J U- h 

D. *777U«;h 

40 ^7'J-;H (fi*%) SfftfXTT. (4 

5. i) . =mit f r-(m (27. 5) , wtit^om d 

2.5), »<fc3E» (2. 6) , ^ft^h'J^A (4. 
7) . KftJJV^xOA (2. 8) , mtiSfr^-Ol* 
(4. 8) 

XyZyVvhU (fi£X) Rfttr^V^. (5 

o) , -mvr-<m (7) , (is) . sstft 

IS) (14) . B6ft^'J"7A (1 4) 
*777'JyHII ; »«4J- (StX) i(tfX7X (6 
6.9), =8tiWfX (10), ggft:*'?^ (11. 
50 8) , gtftffii& (2. 6) , mt7JH-0Z» (2. 
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8) , SKtv^X^A (4. 8) 

e. mft&wxm 

®7V%%km; (Sudan) , fi^a* : C, < H 

, ON, O. 3 8 0. 4 5 

^Mio- (O i 1 Yellow 
OB) , ■ft#^; CH, C, H, N:NC,,H, NH 
j , ft=Fm ; 2 6 1 . 3 3 

f, m» 

G. XM&mi&M K 

[4- (*?)l?-st) 7x~;i/] -2 
- J 6^7*'J>'-l-7n;v>t2 t 4-/if^f 
^- * U- > h > £ ^ 1 J V - £ 7 T - £ Oifegfc] t Z *t L T 2 

H. pTMSiJ 

W?fr7 ? V- V (D B P) 'J V.-O 1 0 KStta 
I. 

2, 4-v'X^Jl/^^-y->h> : &#U^-<i:^:y-7- 
£<OiigfMC*fLT2 OXmMLTz* 21 

j. ±t^a^i 

p-^^^TS/gcJ&S&x^Uxx^ (EPA) 
t=Ey?-£<Dm%UZ*i{sT 1 0%»b 

K. 

SiO, (iSKl 5%) $#U-7-^LT4%mirab 
fc. 

[0 0 8 7] a. W&fc'fc^JKDfm 
it. jg^£4 0 0/-y v-^O^JI^-SM 

[0088] b. ^ytm^m^o^m. 

Jl/ (I PA) K:»»«-e-fc»«[K:«-i«a*lDAT**5? 

*€3r3£0««slniUTi^JtC^MR • n-^<j- 
XA#U-^£fflViT. 15 0~2 0 0tOflSTffii < 
U I PASl^Stfc. £-3LT*fl.ttK3fc»J©RT? 
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[0 0 8 9] c. 1—7, ht)?m 

[0 0 9 0] d. WJ 

^/7Xlg (4 3 Omm^T, S*3mm) _h(C4 0 0 
mmfc©*£S £^£8181 U 8 0tT4 0^ffiS 

[0 0 9 1] e . gft, M 
JilETfmU£:^ftr§££ 4 0 ~ 7 0 m m<D 7 7* >W 

L-^^PAVT.i'SrffiViT, iI^6 5 0 0mW/cm 

t^Uc^yi^z-jus^o. 5 

[0 0 9 2] f . 
^^XSKitHlSiJbfcMIK*^^. .5 8 0-C-C 1 

[0 0 9 3] g. Wffi 

«#tt»*f«»« csem) cTWi^s^tT* 

ft{fc&ti^K€Bfttt£«EU 4 0/xmticD7 
[0 0 9 4] Jttttt 

fc^-x hs^tcAnf^bfcttsicuiiaT i ism 

[0 0 9 5] 

(II] 



&ffl¥-9 - 1 42 8 7 J 



"<da etaau t-Tu.ii.iji • / ( 



OAeKSU l.SSa.l.55i* /i 



At*?*. J.lj«.I.I«l • /t 



Jttttt <*« • cm) " 



®AbO*, I. SSll. !.«■• /l 



HgfiX, t.l«». Ltd 



SPSStlt-IXrdSt. I.4u,l.»l * ft 
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[01] H£&gi8fcftg<2l?i&£^T^:7T& 

So 
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tt£ (am) 
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